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[0 0 9 2] 
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[0 0 9 3] 

"^m^ t fz u-'fTu^tfz lim^yt ^ - -r ^ ^ - ^v-^m^^ h nx^^ 

7(DXoK. G a I n N A s M^B^^Si^^t^^mU^ t Lfzl. 3 ,u mwM^it 
v~^t^^iy:y^^)V^- W T ^ /•^t^m.^^^^fzm^it^-'f'^'y 
trioTl«^$tt/i^iiMv>^T-AT-(i. 1. 3 fxm^i)^-^^(Dm-6^m.'^\iZmtz 

'h^x^i>o tfz. G A I n^Asi^^u^m^W'kmmtLfzmm^^mwiy-^ 
\izmm.^(om^^itmm v x r- a ^^^-r ^^zt ^^x # ^ o 

[0 0 9 4] 

mmm] 

[0 0 9 51 

(mmm i ) 

m 1 fi. 1 ^ LXm 1 <7)|liim-.<^ nM^*#:55-^r^ y ^RMt?<7)^ 

^HJ^SiH^-r^y::i6<7)|lT'^ao m 1 <7)nM###35*^r^ u/^'RItfpfi. 0. 9 
8 m ^ tm^M-mm t L 7^^#^#:55-;^[j -7-^ ^ y ^^^1^^' ^ I9 . n - A 1 A s ^ 
n-G aAsmt. n- A I A sM t n- G a A sM t<Dmi/Zm2 <D X ^ K 
A I m.^^—:^<Dm^^(^^1j(^Ui>zm.m-izmt^'^fzm^ 3 O nm<7)n-A l G 

aAsmmm^mmm i^mm) t:^K mmB^izmm^ft^^tKJ:i':>xmm^ 

tlX\^^^o 

[0 0 9 6] 

^CT% ElK^nM^^^^^:/^ iJ^'Sttf^t^ n - A 1 A se<7)/?^{i5 1 
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-^-v: 26/ 



. 6nm-e*t). n-G a A sii<7)ll$(i4 0. 9 n m-C^^So r^ft 0 . 9 8 

-e'tL 82. 9nm. 69. 5n m-C^^Ti^ /p ^ 3 0 n m<7)|t?F^|a;3£Mi4)l 
If^am^it^^ML. n-AlAs^^. n-G a A se<i:<7)l¥$^Ji|S<50l? 

[0 0 9 7] 

llll<^nM^*#^^7'^ -;'i^',Rlt^«i> h ^^;WT>'V^^'^A (TMA) 
, h A (tmg) , r^i-v^ (AsHs) *'>^^J!^.f4i: tr. m 

(H2Se) ^fflv^^^^:7{>^'-ei^o MOVCD-ft-eti, lEfl-cO'Kia 
»^^<fc^-fr^^i:-eA 1 G a A sO«*tlJiai-'5>i<i::^^~-e§^(7)t:\ #1,1:: 

[0 0 9 8] 

Kit^Xi&m.t ^^t i}^X i fZo 
[0 0 9 9] 

immm 2 ) 

a 1 8 a. mmm 2 1 Lxm s (Dmmmmo nm^mi^^^y^y y ^rm^<7) 

3 /u m ^i^BtR*f?Sft t L fz^mi^^^^y y ^'KM^X^ 19 > n - A 1 0 . 9 
Gao. iAs^<^. n-GaAsSt^ n-AlQ. 9Gao. i A s /S <h n 

-G a Asmt(Dmiizm2<r>j;io t^A 1 m.^^-'U<Dm:^^hm-jj(omi>zWif^iiz^ 

it^^fzm^ 40nmOn-AlG a As mfm^mmm (^mm) 
6^ t::^^ $ tL;s t J: o Tlt^ $ ttr o 
[0 1 0 01 

mc/c/?^ yy y ^Kiii^<^^^u.m(r>\mm^mnfz^^^mzm. 

ttiiiE# 2003-3108629 
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27/ 



(=1. 3 fxm) ICML. 2 0<t^ (5 OA- 15) [nm] <Dmm\^m 

^ii n r ^ y ^'RM^ ^n^^t i)^X- § tz o 
[0101] 

(^M^J 3 ) 

m 3 {i. ^Mi^a 3 t 5,012 <7)^i4m-.Offi|§^4^##V -^f"^^co 

t;i/5-'^a (tma) , h ^f^-'u:^^'; A (TMG) , h ^ ^;v-r > v 

(TMI) , r;l^v> (AsHs) :^\x=^J^.3|s|-i: MO C V D'^tc J: o TIS 

DMHy) i:m^^^^ti!)^'^^^o tfz. p M K-/n'> h tKi C B r 4 «:fflv>, 
nM V trtiH 2 S e ^fflv^^ ^ i:7:)^'-e|i 

[0 10 2] 

-r> n-GaAs*^±frw. n - G a A s ^-^^ "7 T -g<7)MB^H^«^^f o /cf^. 
AlAs/GaAs* l^t(O^T^ L/t nM#2»#57*^7"^ y ^'RM^3 6^T 
<7)^B^B^ft^^f^do COI^, n-A 1 A s/G a A s^S'f*^55**-7^^ ^"^M 

^^ia?i^tC'^^k$-i±-7t;¥$ 3 0 nmOn-A 1 G a A s W^fi^MMS ^ "t^ 

[0 10 3] 

i<7)J:^tin-AlAs/GaAs ^Mi^-^^y'^ y VKM^'^Jf^^LfzWi. 
G aAs^m^^^—^-m, G a I n N A s / G a A s #m»T-#^«it (fS 
14^) , G a A s3ttig§f^^-+l--^, Alo. sGao. 2As/GaAs^ 
lM<D^TtLfz2 2^T<7>pM^^#^#y^ yVKM^'^m^i^m^-r^o 



{±iiiE# 2003-3108629 
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^->^': 28/ 



xlOl9cm-3i:LT3>iJ'^ hil LTv^^o 
[0 10 4] 

«^-r'i.^®oi¥^(i. aMMg ('^'FB^e) «r^i6T. mmmi tmmi^^^-^ 

y ifKM^<D0'MKm<DitL^^n''^mfz-tX d izm^^fix^ 0 . A 1 A s 

v-^o ^Tt:. .roMllTfe^^ffV— ^f"mT-<7). rf&tSS^ 2 0(7)Jt^^^^_^j— 
e^C:fe^t'2)^^g7t<^^^^B^<b{±2 ;r tc^L<. 1 A ^-Ylf-r^ -*ff^fig;L-rv^^ 

[0 10 5] 

^'Bi) UTV^^o -<7)P^. ^T-SiS<t^a^-9-(i3 0 ;«mx 3 0 yt/mCOl^ff^p^+l- 
[0 10 61 

^m^(Di^^^ii5 lumX 5 lumt LfZo 
[0 10 7] 
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-^-v: 29/ 



[0 10 8] 

-y ^^W.^^^ K n mi^mmm ^l^lt ^ - <!: o t^^O^T- 1 Jt-^T^T- 
<7)«t«#»^f|ISfi^tc1g:^-r'2)^<h;«>^^-e§^o i->^^*>. [213 

HioT. nM##^^^r^ yi^*Sltlf?:»^-r^A 1 A s ^ G a A s <^l^® 

§fii^«3£i:=^'5>o lll3 0MI&7le:##^l^— 1 0 G b p s J^lJi 

[0 10 9] 

St^^. I213(7)ffi|§^iii^^k— if^T-(i. f$ttg#f|-*G a I nNA s ^ LT 
GaAs^«_Li;Al (Ga) A s /G a A s J: ^#14<7)^tL7t^^#: 
5^y^fyy^^m^-^m^^x. 1. 3 A^mT?l&«i-^MI&^4^*#l-— f^T^ 
Jtmi-'?.-.h;6^^'e^fCo G a I nNA sr^H^ti. G a A s ^<7)/si>; t' 

^=-<7)fflD32ii6?:&:^7&5'i^v><7)-e. ^\^tX'^^i'j:^mi)mhiXho tfz. 1. 3// 

^:b-e^i<htcj:oT. i^3$ii'©=^#^l^^f^ C:^:^Wtg^'t'2)o 
[0 110] 

immm 4 ) 

n 4 (i. ii»fl 4 1 6,^8 <Dmmfm<Dm^yt^mi^i^-^mf-<7)-' 

m^Umthfzib<Dmx^:ho I114 0®^^^*#:l/-^f^?-(i> Ga I nAs 
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^- V : 30/ 



/G a A s#1t»^#P^^S14®t1-'& 0. 9 8 ;« m^<7)®^^^*#P— 
T--e*)'9. n-G a A s *«±t;MO C V DV* J: o T^M^J 3 tmUli^^mm^ 

[0 111] 

BI4<7)®|&7lc;#S'»^^--'f'^^-eii. Alo. 8Gao. 2As/ 
G a A s ^ 1 ^t<7)^T ^ L/C 3 6 ^TO nM^S#^^r^ 7 ^r^Mf^^Me^H^ 
SLfzlt. Al.o. IsGao. 85 A s^m^:^^~'^-m, G a I n A s/ 
G a A s #M«^#jpr«5S, AIq. 15Gao. 8 5 A s 
, Alo. sGao. 2 AsXG aAs^ 1M(D^T tLfz2 2^T(Dvm^rm 

[0 1121 

tL-cv^^o ^fc. Mt;> pM^S#^^-7^^ -^^'SM^t^ti^ ^M^3i;lB|«tc 

A 1 Asmumitmm^^^hfix\^^i>o 

[0 113] 
[01 14] 

^Km^T^^^U^mt-CJ^y^yi^f iVy^J^y^y-^) ^ttrv^^it J:o 
[0 115] 
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o 

[0 116] 

Kx-^x^^'^mtmrnm^zj^y^y^^'buii't^^tiizx *) {^^fmi^zMJii-^ 

v^^So ^1^^ ^ifeM4 c7)M||^4^##:i/— if^T-(i. 1 0 G b p s ^®;t'2>i«iS 
'^P t3^f 9 - ^ ^^'^^-e § fzo 
[0 117] 

S /c. EI 4 (0®^7fc##^i/— if'^T-co nM^^'ft;:^^^-^^ -y ^^Km^z. H 

r 9 y ^'SMff . 11 1 «0 n :7' y y t . n 

-Alo. sGao. 2 A s®^ n-G a A sg<?)^T-n#Mic— :^;6^i?>'ftfc:^0 
1 a^^«^ti'^^b^-ii:/i n - A 1 G a A s«^mg5iMff« {^^m) 
hi^fzii<DX^^. HI 5 <7) n y ^UM^^m 4 <^MI§^ 

i ^ ^ffil&7fc###^— 1 0 G b p s mJl<7)^i^i$^ll^#a^c^f ^ 
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[0 118] 

mm 5 ) 

m^umi-^fzit><Dmx$>^o m6(7)m^ym^mi$'i^-'fm'f-ii. ca i nAs 

/G a A s#**^=-#Ff^fS14e<h-r^ 0. 9 8 jum^(Dm§t^^mi^\^'-^m 
T--e^'9> n-G a A s *«JitCMO C V D tlJ: o T^MI^J 3 I^»i;|§B^H^ft 

[0 119] 

me<Dm§t^^mi^l^-'^'m^Xi:^. A1 As/GaAs?rl^t<7) 
^T<!:L/^36^T<7)n Si^ii'fr^^ 7~ ^ ^'^1^^ ^ ISb^b/jK* L t^^I^. A 1 q 
IsGao. 8 5 A s*lgfl>^^--9--g, G a I n A s /G a A s ^-mMT" 
#P«it, Alo. IsGao. 8 5 As3^«^;^^— 1^-- ®, AIq. sGa 
0. 2As/'GaAs^ l^tcO^T t Ly::2 2 ^T<7) p M^^'ft^^^^T'^ y iJ^'J^ 

[0 12 0] 

[0 1 2 1 1 
[0 12 2] 

GaAs3>^i^ Vm(^mm:^-<b n^^i^^^r^^ y ^'RM^I^^^LfzG a A s 

^m^:^^~^-m<7)M^tx(D^mi: ^-^fmi^^Mi: ( k^^ j^-7f^>-i>'i^* 
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[0 12 3] 
[0 12 4] 

^t-fKm^. mj-<7)!^mmmmiiM<. tfz^mi^mmiizj^^m.i^^^iim^^x 
mt<Dmm:^^^&^^(7)x\ mum^<7)Wi:m'tiS:r^^'r\,z'm^. mizx^iiiti<Di& 
^^y^'yi>^Rm^<Dmm^mii&mx^fz:iti<zx^x^ i ocbp s^r^x. 

[0 12 5] 
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-AlAs^i:n-Ga A s ^(7)--vt- n#® ti— :^;6^^>'ftji:^<7)|i.^-\A 1 

laf^tc^^'ib^-tir/j n - A 1 G a A s mmfSLmMm i^mm) m^nhtitz i> (d 
T'^) . EI 7 (Dnm^mi^^^y'y y ^'RM^irm 6 (om^it^mi^i^—^'m'?' 

^ nm^m^^M^y y iJ^'Slt^i^BI 7 (Dnm^m^5^^fy y ^^KWs^^m^^ 

#W-+p-^i^-e{i, 1 OGb p s \^A±<D-mi^^mim^l<^n d ^t:^^X^fZo 
[0 12 61 

±i^Lfc^^ii&^ (HMMi, «^J3, mmm4, mmms) xu^ 

^ ffl ^ i i: ^) nl H^-e^ ^ o 
[0 12 7] 

in 8 (i. m^immm s (om^it^m^i^—^mi^i p m^^#»«±i^iis 

Ltzm^sTTT^-rmx^iy) . msom^ift^^i^i^-'^'m^it. p-GaAs^«_L 
MocvDm^^^-^xmrn^^BB^^^^^^^^i^^^ziiOxii^o -ttiiio^. m 

8<7)MI&7fc#^##l^-•^f*T•^±^ :5fc-f. p-GaAs*«±tC. p-GaAs/^- 
>'T-®<7)^B^H^ft^^fofcf^, A 1 0. sGao. 2As/GaAs=Srm 
O^Ti: LfcpM4^##^^r^ iJ^'Stt^S 6 ^T(7)|ggSB^S^tfv\ G a A 
s*«^X^--9--ll, G a I nNA s/G a A s#m=:T-#:RrSttil, GaA 
sX^--9— ^, Alo. sGao. 2 A s /G a A s «r m<7)^T ^ L7t nM 

[0 12 8] 

-^ybtzib<DmM^mm.mm (I^^SOnm) .y^r^M^O^- 
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0. sGao. 2 A s/G a A s<7)^-rn#Mt;(i, A 1 A s S^m^fk^Ti^'ra^ 
[0 12 9] 

4^ o A 1 A s miRmitm ^ m^t ^^^/zi^K. p m^mi^^^^ y y fWM^(^ 

[0 1 3 01 

j3 1 0 G b p S *Sx.^^P^#lrt;tf 9 ^ ^^^'-eifCo 

[0 13 1] 

m&HS:m^'^^fzib<Dm.mmmm i^pmrn) mm^nxy^^^o tztzL. me 

t IwiMt^TK^-^ ^ y^ii.xm7t>nxio i) . p M^*^^^7^^^ y ^^B,^^<^^^ 

^i&M^tL. i2i8(7)^T-t^Jt-<-cMtc;^iii'^pt^ it ^ «3t ^ o T V ^ ^ 

o 

[0 13 2] 
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tfz^ ±mLfz^mmm immmi, mmms, mmm4, mmm5) -ca. 
m^it^m^ \y - ■r*T-<7)fgB^HfiKft ^ m o c v d -/^t; j: o r^f ^ o -c ^ m 

[0 13 3] 

(mmme) 

m-t^tzib(omxhho mi o<7)Mi§7t^--^f"T^^(±> ±.'&\^fz^^m(^n% 

oTi/^^o mi OOMI&^V— ^fTl/^T*(i. 'IB>^<7)®I&^*##1^— <f^^^ 

nsLK^m-f^fzibK^ mm^'pwmiumknhiy^x^^^ho m \ o^^m^itv 
— f T ^ (i. mmm i , 3 jbm.-mmm s <»: :arft'ej«$ 

[0 13 4] 

[0 13 5] 

im.m-f'^fziit><Dmx$>^o mi i<7)Mi§^ix--»f-=evi-;Ki. ->ij3>*^ 

[0 13 6] 
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[0 13 7] 

mi 1 (7)MI§7t:^--»f^v^-;i/(7)^^J^.i: LT. ^1 3<Dmiimm<^'m 

m^it I- - -If ^ V ^ - ^# ^ i ^: :6^^T' § >2) o 
[0 13 81 

{%mm 8 ) 

EI 1 2 ^1 5 <7)|IW^^,<7)^^ :^ - :3 ^ ^ V 3 >vXt-A<7)— LT 
O^fe^y^^i'l' >^-^^-i5^'>3 ^vy^.-rA^^f liI'C^)^o 01 2<^^>'^-='^ 

-it- Yr^y^^V^^-)Vtm^1^\i^xm^t■hmi^^X^^^^o 
[0 1 3 91 

nil 2 Ot^^ >^-3^iJ^ V 3 >v>?.7^A-e{i, 01 4<^IIMBS<^MI&3lf:l^ 

hi^^hz.tx\ mmy^i^(^m\:\t^nLx^'i^'^[zmutmhiL^ ^^%\>^mmn.<7) 

[0 14 01 

mKi>. M^—m^'tm^^fz'yvr}vmmiy7.7-Aim^-r^^ti>x^:ho ttz 
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[0 14 1] 

(mmm 9 ) 

Ell 3(i. ^1 6<DmMMM<D^mini'^-T^comM^itLr(DytLAN'y7. 

U - ^T- * fi®l§^ V - -^f T t (i®^^ V - ^ V ^ - ;v ^ ffl 
[0 14 2] 

1-=^t>-fc>. HI 1 3 05fcL ANv;^-rA-e{i, -9— /s- ,h =r r >^ y f- 0^<^ 

cD®i&^#*# V - -If ^T- $ fz itm^^it iy—fru4tfz am^it v - v 

^ L-C{±. \ 0 0 0 BAS '^-'LlL^(D^iS\£y y Vin^mJh 

[0 14 3] 

m 1 3<7)^L ANvXxA-eti. ±mLfz:^^m<Dm^yt^r 

\y - -'f' ^T- 1 (±®#l^ V - +PT W -r f Tt: (i®l§7lG V - -T^ v - )V-hm^^ 
h^h^t-r:^ -^m.mW^%t>zi-^^fzo jEt;. Ga I n N A s L/i 

[0 14 4] 
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[0 14 5] 
[0 14 6] 

n mi^±oi¥ ^ o 4" r^^ * istt /ii*^ ti. ^f^h (Df^m * ^^t 

-h^X^^o 0^ 2 0 nmJ: «) 4)J?v^cf3PBl^ J: o J: ^m-^- 

[0 14 7] 

tTt. IS*]®3fS«0|§H^m:tL{i\ 4'rfl^<^l¥^*3 0 nm^^l±<^)l??^f 
[0 14 8] 
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[0 14 91 

^ tz. mi^M 4 fS«c<7)^0j J; if 1 lEfco n m^mw^^y^'y y 

S#ttft::^v^T. m%^^mm<oW-^ t [nm] 7{>^\ 5fti-f^ y^^K^^<DKM^ 
ft A [;t/m] tC^vJ-LT. 20<t^(50A-15) [nm] OfEH-e^)>S <7)-e 

20<t^(50A-15) [nm] C i: J: o T. i^v^K#t^^|tJf L 
[0 15 0] 

[0 1 5 1 1 
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[0 15 2] 

^ ti^-r -2) - 1 T&^^-e -i) o 

[0 15 3] 
10 15 4] 

^ 2fto^^#ecorBiti. ■iifB2fi<7)i|is#^iiorBi'^/st/f^^^-r^4^rBi'i^^ix 

It^tL. |ffifi4'PBlS<^/¥^:6^^2 0 [nm] J: I9 ^>l¥v^<;ot:\ mT-m»ft<7)iij^^PI 
X n|^M tcis It 'i^'x > V ^ ;K7)^;fij7{)^sp^^l^ ^j^^ ^^r')T O^S, ^^^^'^S 
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* jg:?^1- ^ ^ -e ^) . i« il^Pi it L /cWit ^W^^t i)^^ 

mmmM:^^i&n.Lfzzti<zx^x^ i ocbp si^j.±(D-mMmmi:^^i'^no^ 

[0 15 5] 

2m<7)^##§<^r^t^^ HfriB2®<7)^##^opBi<7);st;f^^*t-^4^rBiii/6^^ 

^tt^tt, -^tZ^fm^cDn-^ifZ ^ [nm] JiJ.±<7)I¥$T-^^<7)-C\ lli^Ki/t<7) 
i^i$'^ia76WHg^'^'5)o l-'^^b-^. ii^:Sl, (r^^^-QW^X^fzm'^. 

t^^oT. |f:^:^l OO^ti^tL'b^^-itTfflv^^.rhtcJ: ^iz^^^^Km'f' 

'i^Wi^(DmnMm.m^i^\^fz^h\zx^x^ i ocbp sjy._h<oiftii^i^^^^ 

[0 15 6] 

^fz. \ \ %zwL(D^mzxmt^ %%im.^^fzmti^-^i%zm.<r>m%it 

2S<7)4i^'f$:®cor^tC. Hy|fi2M<7)#*#:e(7)f^<7);Stf^^Wt-^ff r^^5&^' 
IStt^tt. HsrfB4'PBl^<7)/?^ t [nm] y i>*^MI?<^)Sl^i&ft A [ 



tBtiE# 2003-3108629 



2 0 0 3- 1 1 8 1 1 5 



^-v: 43/ 



IX m] H^t LT> 20<t^(50A-15) [nm] 0|EH-C^b'2)<7)-e\ 
«itoiiif&^P^^L. nM^i»#5^^:/^ 7 ^•Rlhf^<7)M^ 

ML. i«iS^p7^»^Xt^^^^o -t^^*). W^J^J^l, »*J^2, If 3 

^ o 

[0 15 7] 

RM^<7)mmmm:^mwLi^fz ntKx^x^ lOGbps iik±<D-mmmm^mm 

[0 15 8] 

{i, ^xxh^. ^nm(^vmM^i)^. as, n, sbov^-rt^^jN ^tz^t, ^ 

[0 15 9] 

*7t. tmmi 3lfim<0^^m:tL(i\ it 5 ;f^SW^:^ l 2 (Ov^-r 
]g Ktm<Dm^yt^mi^ ^ - ^^^^ tcj:oT«^$tL-Cv>>g>^<!:^#m^t-^M 
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[0 16 0] 

]gl3fefto®^7t:¥##V— if-^T-. tfzii. If^:^ 1 3f£«0®l&7fe W—^fT 

^ lb ^ar ^ ^ t 1 1" <s m^yt u - -If ^ V ^ - ;i/ -e^ ^ <^ x\ m 

[0161] 

l^-r. tfzii. It>}c]gl 4fE«(7)Mll7tl^-->f-tv^-;V^fflv>T«;t^tL/i^ 
[0 16 2] 

s/^^ it*^i 6fE«(7)i§0^tc tmrn^nrnm^mi 2ov^-r=rt;6^- 
mi] 

[1112] 
[US] 
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[11141 

[BIS] 
[0 6] 

^4,^5 (D%W^^'^3.(^W^it^^^\^-'^m^<^—n^W^n't^fz^ 
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